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What is claimed is: 

1. A memory cell for storing and accessing information in 
binary form of the type useful in computer or logic 
circuits applications wherein a matrix comprised of a 
plurality of memory cells of common design is formed in 
row and column format, with rows being addressed via 
word-lines and columns being addressed via bit-lines, said 
cell comprising: 

(a) a word-line input terminal; 

(b) a bit-line input terminal; 

(c) a first snpprr.nnrinr.r.ing voltage controlled, 
three-terminal switching device, and a second 
superenndnrt-i ng voltage controlled, three- terminal 
switching device, each of said switching devices having a 
gate voltage terminal and first and second pass terminals, 
wherein the current, flowing through each switching device 
via said pass terminals is controlled by the voltage 
applied to said gate terminal; 

(d) a semiconductor charge storing circuit for storing 
charge representing information in binary form, said 
semiconductor charge storing circuit having at least a 
first and a second output terminal; and 

(e) a superconducting current sensing means, said nirrpnt 
sensing means having a biased current circuit with a bias 
input and a bias output, and a sensed currpnt circuit with 
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a sensed nirrpnt. input and a sensed mrrpnt output; 
wherein said first pass terminal of said first switching 
device is connected to said word-line terminal; 
said gate terminal of said first switching device is 
connected to said first output terminal of said 
semiconductor charge storing circuit; 

said second pass terminal of said first switching device 

is connected to said sensed current input; 

said first pass terminal of said second switching device 

is connected to said word-line terminal; 

said gate terminal of said second switching device is 

connected to said second output terminal of said 

semiconductor charge storing circuit; 

said second pass terminal of said second switching device 
is connected to said sensed r.nrir&nt. output; and 
said bias input is connected to said bit-line input 
terminal . 

2. The memory cell of claim 1, wherein said semiconductor 
charge storing circuit is a logic circuit being of a type 
that the output voltage on said first and second output 
terminals are logic complements. 

3. The memory cell of claim 1, wherein said semiconductor 
charge storing circuit is a bi-stable logic circuit being 
of a type that the output voltage of said first and second 
output terminals are logic complements. 

4. The memory cell of claim 1, wherein said first and 
second Rnpprr.nn^nrf.i ng switch devices each comprise a 
Riiperronfiur.ti ng field-effect transistor having a 
ffnpprnnn^nr.t.i ng source, a Rupprr.onciur.t-i ng drain, a 
conducting gate, and a semiconducting channel, and wherein 
the drain to source current is controlled by the applied 
gate to source voltage. 

5. The memory cell of claim 1, wherein said 
snpprrnndnrt.i ng rurrpnt sensing means comprises a 
snpprr.nndnrring field-effect transistor having a 
snpprrnndnr.ting source, a Rnpprr.nnfinrf.i ng drain, a 
conducting gate, and a semiconducting channel, and wherein 
the drain is the sensed rurrpnt input and the source is 
the sensed nirrpnt output, and wherein the bias input is 
connected to said bit line and to said drain, and the bias 
output is connection to said source. 

6. The memory cell of claim 1, wherein said 
Riipprnnnfinr.f.i ng current sensing means comprises a 
snpprnnnflnr.ti ng quantum interference device. 

7. A memory cell for storing and accessing information in 
binary form of the type useful in computer or logic 
circuits applications wherein a matrix comprised of a 
plurality of memory cells of common design is formed in 
row and column format, with rows being addressed via 
word-lines and columns being addressed via bit-lines, said 
cell comprising: 

(a) a word-line input terminal; 

(b) a bit-line input terminal; 

(c) a first .qiipprr.nndnrt.-i ng voltage controlled, 
three- terminal switching device, and a second 
snpprrnndnrning voltage controlled, three- terminal 
switching device, each of said switching devices having a 
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gate voltage terminal and first and second pass terminals 
wherein the mrrpnt. flowing through each switching device 
via said pass terminals is controlled by the voltage 
applied to said gate terminal, the r.nrrpnt flow through 
said first switching device being biased by a gate 
terminal voltage the logic complement of the gate terminal 
voltage needed to bias mrrpnt flow through said second 
switching device; 

(d) A gate terminal voltage creation means for actuating 
said switching devices having at least an output terminal; 

(e) a .qnpprr.ondnrt-i ng rnrrpnr. sensing means, said mrrpnt 
sensing means having a biased r.nrrpnr. circuit with a bias 
input and a bias output, and a sensed current circuit with 
a sensed mrrpnt input and a sensed current output; 
wherein said first pass terminal of said first switching 
device is connected to said word-line terminal; 

said gate terminal of said first switching device is 
connected to said output terminal of said voltage creation 
means ; 

said second pass terminal of said first switching device 

is connected to said sensed current input; 

said first pass terminal of said second switching device 

is connected to said word-line terminal; 

said gate terminal of said second switching device is 

connected to said output terminal of said voltage creation 

means ; 

said second pass terminal of said second switching device 
is connected to said sensed current output; and 
said bias input is connected to said bit-line input 
terminal . 

8. The memory cell of claim 7, wherein said first 
siipprr.nnfinr.t i ng switch device comprises a Rnpprr.nndnrt i ng 
field-effect transistor having a superconducting source, a 
siipprr.nnrinr.t i ng drain, a conducting gate, and a n-doped 
semiconducting channel, and said second Kupprr.ondnr.t i ng 
switch device comprises a supprrnnfinrting field-effect 
transistor having a Rnpprr.nnfinr.ting source, a 
Rnpprrnnfinrting drain, a conducting gate, and a p-doped 
semiconducting channel, wherein the drain to source 
r.nrrpnt of said first switch device is biased by an 
applied gate to source voltage which is the logic 
complement of the applied gate to source voltage needed to 
bias the drain to source mrrpnt of the second switching 
device . 

9. The memory cell of claim 7, wherein said 
snpprrnnfinrt i ng rAMnr^nt sensing means comprises a 
■qnpprrnnfinrt.i ng field-effect transistor having a 
Rnpprroncinrti ng source, a superconduc t ing drain, a 
conducting gate, and a semiconducting channel, and wherein 
the drain is the sensed mrrpnt input and the source is 
the sensed mrrpnt output, and wherein the bias input is 
connected to said bit line and to said drain, and the bias 
output is connected to said source. 

10. The memory cell of claim 7, wherein said 
cjiipprroncinrti ng mrrpnt sensing means comprises a 
superconducting quantum interference device. 
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11. The memory cell of claim 7, wherein said gate voltage 
creation means comprises a semiconducting field effect 
transistor having a semiconducting source, a 
semiconducting drain, a conducting gate, and a 
semiconducting channel, wherein the drain to source 
rnrrpnt is controlled by the applied gate to source 
voltage, and wherein said source is the output terminal of 
said gate voltage creation means. 

12. A memory cell for storing and accessing information in 
binary form of the type useful in computer or logic 
circuits applications wherein a matrix comprised of a 
plurality of memory cells of common design is formed in 
row and column format, with rows being addressed via 
word-lines and columns being addressed via bit-lines, said 
cell comprising: 

(a) a word-line input terminal; 

(b) a bit-line input terminal; 

(c) a supprnonrhirt i ng voltage controlled, three- terminal 
switching device, said switching device having a gate 
voltage terminal and first and second pass terminals 
wherein the rnrrpnt flowing through said switching device 
via said pass terminals is controlled by the voltage 
applied to said gate terminal; 

(d) an inductor means having an input terminal and an 
output terminal ; 

(e) a gate terminal voltage creation means for actuating 
said switching device having at least an output terminal; 

(f) a pnipprronriur.t-.-ing nnrrpnt sensing means, said nirrpnt. 
sensing means having a biased mrrpnt- circuit with a bias 
input and a bias output, and a sensed r.nrrpnt- circuit with 
a sensed rurrpnt input and a sensed nirrpnt output; 
wherein said first pass terminal of said switching device 
is connected to said word-line terminal; 

said gate terminal of said switching device is connected 
to said voltage creation means; 

said second pass terminal of said switching device is 
connected to said sensed r.urrpnt-. input; 

said input terminal of said inductor means is connected to 
said word-line terminal; 

said output terminal of said inductor means is connected 
to said sensed r.nrrpnf. output; and 

said bias input is connected to said bit-line input 
terminal ; 

13. The memory cell of claim 12, wherein said inductor 
means is a snpprrnndnr.f.ing inductor. 

14. The memory cell of claim 12, wherein said inductor 
means is a metallic inductor. 

15. The memory cell of claim 12, wherein said 
Rupprr.nndnrt.i ng switch device comprises a snpprrnncinr.ti ng 
field-effect transistor having a Fmpprrondurt- i ng source, a 
snpprrnnfiiirf -i ng drain, a conducting gate, and a 
siipfirrnndnrt.i ng channel, and wherein the drain to source 
rurrpnt. is controlled by the applied gate to source 
voltage . 

16. The memory cell of claim 12, wherein said 
Kupprnondnrt-.i ng mirrpnt sensing means comprises a 
^npprrtnndurti ng field-effect transistor having a 
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Knpprrnnflnr.t-.-i ng source, a siipprmnrinr.fi ng drain, a 
conducting gate, and a semiconducting channel, and wherein 
the drain is the sensed r.^irir^nt input and the source is 
the sensed rnrrpnt output, and wherein the bias input is 
connected to said bit line and to said drain, and the bias 
output is connection to said source. 

17. The memory cell of claim 12, wherein said 
Kiipprronrinrti ng r.\iTrr(*r\t sensing means comprises a 
Rnpprrnndnrt-i ng quantum interference device. 

18. A memory cell for storing and accessing information in 
binary form of the type useful in computer or logic 
circuits applications wherein a matrix comprised of a 
plurality of memory cells of common design is formed in 
row and column format, with rows being addressed via 
word-lines and columns being addressed via bit-lines, said 
cell comprising: 

(a) a word-line input terminal; 

(b) a bit-line input terminal; 

(c) a first semiconducting voltage controlled, 

three- terminal switching device, said switching device 
having a gate voltage terminal and first and second pass 
terminals wherein the current flowing through said 
switching device via said pass terminals is controlled by 
the voltage applied to said gate terminal; 

(d) a capacitance means having at least a first terminal 
and a second terminal ; and 

(e) a Rnpprr.nndiir.fi ng rnrrpnt sensing means, said rnrrpnt 
sensing means having a biased r.nrrpni- circuit with a bias 
input and a bias output, and a sensed rnrrpnt circuit with 
a sensed rnrrpnt input and a sensed rnrrpnt output; 
wherein said gate terminal of said switching device is 
connected to said word-line terminal; 

said first pass terminal of said switching device is 
connected to said bit-line terminal; 

said second pass terminal of said switching device is 
connected to said first terminal of said capacitance 
means ; 

said second terminal of said capacitance means is 
connected to electrical ground; and 

said bias input is connected to said bit-line input 
terminal . 

19. The memory cell of claim 18, wherein said capacitance 
means is the gate to source capacitance of a second 
semiconducting voltage controlled, three terminal 
switching device, said switching device having a gate 
voltage terminal and first and second pass terminals 
wherein the current, flowing through said switching device 
via said pass terminals is controlled by the voltage 
applied to gate terminals and wherein said first pass 
terminal of said second switching device is connected to 
said second pass terminal of said first switching device, 
said gate terminal is the first terminal of said 
capacitance means of said capacitance means and said 
second terminal is said second pass terminal of said 
second semiconducting device. 

20. The memory cell of claim 18, further comprising a gate 
terminal voltage creation means having at least an output 
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terminal, wherein said output terminal is connected to 
said first terminal of said capacitance means. 

21. The memory of claim 18, wherein said gate voltage 
creation means comprises a semiconducting field effect 
transistor having a semiconducting source, a 
semiconducting drain, a conducting gate, and a 
semiconducting channel, wherein the drain to source 
rurrpnt is controlled by the applied gate to source 
voltage, and wherein said source is the output terminal of 
said gate voltage creation means. 

22. The memory cell of claim 18, wherein said 
snpprnnnriiinf i ng r.nrrpnt sensing means comprises a 
cmpprcnnrinr.t i ng field-effect transistor having a 
Rnpprronriiir.r.ing source, a superconducting drain, a 
conducting gate, and a semiconducting channel, and wherein 
the drain is the sensed current input and the source is 
the sensed nirrpnt-. output, and wherein the bias input is 
connected to said bit line and to said drain, and the bias 
output is connection to said source. 

23. The memory cell of claim 18, wherein said 
Riipprr.nnfiiirt.i ng nnrrpni-. sensing means comprises a 
Rnpprr.nndnnf.ing quantum interference device. 

24. The memory cell of claim 18, wherein said 
snpprr.nnfinri-.i ng nnrrpni-. sensing means comprises a rapid 
single flux qu antum nirrpnr. sensing buffer/amplifier 
circuit . 

25. The memory cell of claim 18, wherein said 
pmpprr.nnrhirt i ng r.nrrpnt sensing means comprises a 
^npprr.n nfinr-r.or link circuit. 

26. The memory cell of claim 18, wherein said current 
sensing means further comprises a self-timing means 
comprising a voltage controlled three- terminal switching 
device having a gate voltage terminal and first and second 
pass terminals, wherein the nirrpnt flowing through said 
switching device via said pass terminals is controlled by 
the voltage applied to said gate terminal, and wherein 
said gate terminal is connected to a self -timed signal, 
said first pass terminal is connected to said bias input 
and said second pass terminal is connected to said sensed 
current input . 

27. The memory cell of claim 18, further comprising: 
a data-in terminal; 

a second voltage controlled three- terminal switching 
device comprising a gate voltage terminal and first and 
second pass terminals, wherein the current flowing through 
said switching device via said pass terminals is 
controlled by the voltage applied to said gate terminal; 
a voltage source; and 

a Rupprcnnfin r.tnr switching device having at least a first 
and second terminal ; 

wherein said data-in terminal is connected to said gate 

terminal of said second switching device; 

said first pass terminal is connected to said voltage 

source; 

said second pass terminal of said second switching device 
is connected to said first terminal of said supprrnnriuritor 
switching device; 



(i oi X 



2 24/00 5:07 PM 



Record Display Form 



http://jupiter:88/bin/gatc.cxe?f-doc&statc=mouj82.1.Vl&ESNAMI- CFM 



said second terminal of said superconductor switching 
device is connected to said first pass terminal of said 
first switching device. 

28. The memory cell of claim 27, wherein said 
snpprrnnfinr.r.nr switching device is a stack of Josephson 
junr.t-.-i on devices . 

29. The memory cell of claim 27, wherein said 
qnpprrnndnr.tnr switching device is a superconducting link. 

30. The memory cell of claim 21, wherein said 
.qupprrondurtor switching device is voltage controlled 
Riipftrronrinr.f.i ng field-effect transistor having a 
conducting gate, a supprconducr .i ng source and a 
Rnpprmnfinr.t.i ng drain, wherein the drain to source ourrpnt. 
is controlled by the applied gate to source voltage and 
wherein said gate is connected to said data-in terminal, 
said drain is connected to said second pass terminal of 
said second switching device, and said source is connected 
to said first terminal of said first switching device. 

31. A method of accessing from a memory cell having at 
least a first terminal and a second terminal information 
in binary forms of the type useful in computer or logic 
circuit applications, wherein a matrix comprised of a 
plurality of memory cells of common design is formed in a 
row and column format, with rows being addressed via word 
lines, wherein each word line is connected to said first 
terminal of each memory cell in said row, and columns 
being addressed via bit-lines, wherein a supprconduct-i ng 
current sensing means having a biased current circuit with 
a bias input and a bias output, and a sensed mirrpnt 
circuit with a sensed ourrpnt input and a sensed mirrpnr. 
output, is connected through said bias input to at least 
one bit-line and is connected to said second terminal of 
each memory cell in said column associated with at lest 
one bit-line, comprising the steps of: 

(a) applying a current signal on said bit-line; 

(b) applying a voltage signal on said word-line, said 
application of said r.nrrpnt signal to said bit-line and 
said voltage signal thereby addressing a memmory cell, 
wherein said addressed memory cell to pass current through 
said second terminal when a binary one is stored in said 
memory addressed cell, and wherein when a binary zero is 
stored in said memory cell, nirrpnf. is not passed through 
said second terminal; and 

(c) sensing whether there is a change in current passing 
through said sensed ourrpnt input to said sensed ourrpnt 
output of said superconductor sensing means, wherein a 
change in the current, indicates that a combination of 
r.ur-r^rit. from said second terminal of said addressed memory 
cell and said bit-line is passing through and a binary one 
stored, and wherein no change in the currpnt indicates 
that only current from the bit-line is passing through and 
a binary zero is stored. 

32. A mpthod of accessing from a memory cell having at 
least a first terminal and a second terminal information 
in binary forms of the type useful in computer or logic 
circuit applications, wherein a matrix comprised of a 
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plurality of memory cells of common design is formed in a 
row and column format, with rows being addressed via word 
lines, wherein each word line is connected to said first 
terminal of each memory cell in said row, and columns 
being addressed via bit-lines, wherein a snpprr.nnriiir.r. i ng 
r.urrpnt. sensing means having a biased nurrpnt circuit with 
a bias input and a bias output, and a sensed r.nrrpnr. 
circuit with a sensed nirrpnf. input and a sensed rurrpnt 
output, is connected through said bias input to at least 
one bit-line and is connected to said second terminal of 
each memory cell in said column associated with at lest 
one bit-line, comprising the steps of: 

(a) applying a rnrrpnt- signal on said bit -line; 

(b) applying a r.nrrpnt signal on said word-line, said 
application of said r.urrpnt signal to said bit-line and 
said rnrrpnt- signal to said word-line, thereby addressing 
a memory cell, wherein said current signal is passed to 
said second terminal of said addressed memory cell when a 
binary one is stored in said addressed memory cell and 
said current, signal not being passed to said second 
terminal when a binary zero is stored; and 

(c) sensing whether there is a change in current- passing 
through said sensed nirrpnr. input to said sensed nirrpnr. 
output of said superconductor sensing means, wherein a 
change in the nirrpnt indicates that a combination of 
r.urrpnt from said second terminal of said addressed memory 
cell and said bit-line is passing through and a binary one 
stored, and wherein no change in the mirrpnf. indicates 
that only mrr^nt from the bit-line is passing through and 
a binary zero is stored. 
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What is claimed is: 

1. A mpthnri of storing data in a supprnnnriunt-.i ng memory 
cell and retrieving the stored data, said memory call 
receiving a data input signal from a data line, a write 
enable signal from a write line, a first read enable 
signal from a first read line, and a second read enable 
signal from a second read line, said memory cell 
transmitting a first data output signal to a first sense 
line and a second data output signal to a second sense 
line, said mpt-hod comprising the steps of: 
opening a write gate in response to said write enable 
signal being received from said write line to divert and 
store said data input signal as a circulating current, in 
said memory cell; 

sensing said circulating rurrpnt with a first read gate to 
generate said first data output signal, and transmitting 
said first data output signal from said memory cell to 
said first sense line in response to said first read 
enable signal; and 

sensing said circulating current with a second read gate 
to generate said second data output signal, and 
independently transmitting said second data output signal 
from said memory cell to said second sense line in 
response to said second read enable signal, so that said 
circulating current can be sensed independently or 
simultaneously on said first sense line or said second 
sense line. 



1 ol 5 



2 '24/00 5:07 PM 



Record l)ispla\ Form 



http://jupitcr:88/ ; bin/gate.exe ,? f=doc&slate-mouj82. ] .V2&KSNAMK CFM 



2. The method as claimed in claim 1, wherein said 
circulating mrrpnt. flows in series through a gated 
rnrrpnr. path of said write gate, a control current path of 
said first read gate, and a control current path of said 
second read gate so that said circulating current is 
circulated in a single loop. 

3. The mpthod as claimed in claim 1, wherein a first 
portion of said circulating current flows in a first loop 
including a gated current path of said write gate and a 
control mrrent path of said first read gate, and a second 
portion of said circulating rurrent flows in a second loop 
including said gated current path of said write gate and a 
control rnrrpnt path of said second read gate. 

4. The method as claimed in claim 1, wherein said first 
data output signal is transmitted from said memory cell to 
said first sense line by a first buffer gate in response 
to said first read enable signal being diverted by said 
first read gate to said first buffer gate when said 
circulating mrrpnr. is present; and wherein said second 
data output signal is transmitted from said memory cell to 
said second sense line by a second buffer gate in response 
to said second read enable signal being diverted by said 
second read gate to said second buffer gate said when said 
circulating current is present. 

5. A snpprr.oTifiiirt.i ng memory cell, said memory cell 
receiving a data input signal from a data line, a write 
enable signal from a write line, a first read enable 
signal from a first read line, and a second read enable 
signal from a second read line, said memory cell 
transmitting a first data output signal to a first sense 
line and a second data output signal to a second sense 
line, said siipprr.nnfiiir.t-.ing memory cell comprising a 
plurality of Josephson gates, said Josephson gates 
including : 

a write gate having a control current path connected to 
said write line for receiving said write enable signal, 
and a gated r.uirr&nt. path connected to said data line for 
receiving said data input signal and storing said data 
input signal as circulating current in response to said 
write enable signal; 

a first read gate having a control current path connected 
to the gated current path of said write gate for sensing 
said circulating r.urrent to generate said first data 
output signal, said first read gate having a gated current 
path connected to said first read line and said first 
sense line for transmitting said first data output signal 
from said memory cell to said first sense line in response 
to said first read enable signal; and 

a second read gate having a control current path connected 
to the gated current path of said write gate for sensing 
said circulating current to generate said second data 
output signal, said second read gate being connected to 
said second read line and said second sense line for 
transmitting said second data signal from said memory cell 
to said second sense line in response to said second read 
enable signal . 

6. The snperrnnducti ng memory cell as claimed in claim 5, 
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wherein the gated rurrpnt path of said write gate; the 
control Hirrpnt path of said first read gate, and the 
control nirrpnt path of said second read gate are 
connected in series to form a single loop for conducting 
said circulating current. . 

7. The siipprrnnfiiir.t.i ng memory cell as claimed in claim 5, 
wherein the gated current path of said write gate, the 
control nirrpnt path of said first read gate, and the 
control mrrpnt path of said second read gate are 
connected in parallel to form two loops for conducting 
said circulating iruxrejaL. 

8. The FMipprr.onriiir.t--i ng memory cell as claimed in claim 7, 
wherein said cell is formed on a planar substrate, and 
said circulating nirrpnt circulates in a clockwise 
direction in one of said two loops and circulates in a 
counter-clockwise direction in the other of said two 
loops . 

9. The snpprr.nndnnf.i ng memory cell as claimed in claim 5, 
wherein said write gate, said first read gate, and said 
second read gate are t-wo - junr.t.-i on snpprnnndnrf i ng quantum 
interference devices (SQUIDs) . 

10. A Ftnpprrnnfinrr.i ng memory cell, said memory cell 
receiving a data input signal from a data line, a write 
enable signal from a write line, a first read enable 
signal from a first read line, and a second read enable 
signal from a second read line, said memory cell 
transmitting a first data output signal to a first sense 
line and a second data output signal to a second sense 
line, said <=mpprronriurt-i ng memory cell comprising a 
plurality of Josephson gates, said Josephson gates 
including: 

a write gate having a control rurrpnt path connected to 
said write line for receiving said write enable signal, 
and a gated nirrpnt path connected to said data line for 
receiving said data input signal and storing said data 
input signal as circulating current in response to said 
write enable signal; 

a first read gate having a control r.nrr pnr. path connected 
to the gated rurrpnt path of said write gate for sensing 
said circulating mrrpnt. , said first read gate having a 
gated rurrpnt path connected to said first read line for 
receiving said first read enable signal and diverting said 
first read enable signal when said circulating rurrpnt is 
present ; 

a first buffer gate having a control rurrpnt path 
connected to the gated rurrpnt path of said first read 
gate for receiving said first read enable signal diverted 
from said gated rurrpnt path of said first read gate when 
said circulating rurrpnt is present, said first buffer 
gate having a gated rurrpnt path connected to said first 
sense line for transmitting said first data output signal 
from said memory cell to said first sense line when said 
first read enable signal is diverted from said gated 
current path of said first read gate; 

a second read gate having a control r.unr^.nt. path connected 
to the gated rurrpnt path of said write gate for sensing 
said circulating rurrpnt , said second read gate having a 
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gated mrrpnr. path connected to said second read line for 
receiving said second read enable signal and diverting 
said second read enable signal when said circulating 
nirrpnt. is present; and 

a second buffer gate having a control nnrrpnr. path 
connected to the gated nirrpnt path of said second read 
gate for receiving said second read enable signal diverted 
from said gated rnrrpnt path of said second read gate when 
said circulating rnrrpnt is present, said second buffer 
gate having a gated nirrpnr. path connected to said second 
sense line for transmitting said second data output signal 
from said memory cell to said second sense line when said 
second read enable signal is diverted from said gated 
rnrrpnt path of said second read gate. 

11. The Riipprrnnfinr.ti ng memory cell as claimed in claim 
10, wherein the gated rnrrpnt path of said write gate, the 
control r.nr-ir^nt. path of said first read gate, and the 
control rnrrpnt path of said second read gate are 
connected in series to form a single loop for conducting 
said circulating rjjxrent. 

12 . The nnpprrnndnrt-i ng memory cell as claimed in claim 
10, wherein the gated rnrrpnt path of said write gate, the 
control rnrrpnt path of said first read gate, and the 
control rnrrpnt path of said second read gate are 
connected in parallel to form two loops for conducting 
said circulating current . 

13 . The snpprr.nnrinrt i ng memory cell as claimed in claim 
12, wherein said cell is formed on a planar substrate, and 
said circulating rnrrpnt circulates in a clockwise 
direction in one of said two loops and circulates in a 
counter-clockwise direction in the other of said two 
loops . 

14 . The snpprrnndnrt-i ng memory cell as claimed in claim 
10, further comprising a first resistor and a second 
resistor; wherein said first resistor, the gate rnrrpnt 
path of said first read gate, and the control rnrrpnt path 
of said first buffer gate are connected in series; and 
wherein said second resistor, the gated rnrrpnt path of 
said second read gate, and the control rnrrpnt path of 
said second buffer gate are connected in series. 

15 . The Rnpprrnncinrt-i ng memory cell as claimed in claim 
10, wherein said write gate, said first read gate, said 
second read gate, said first buffer gate, and said second 
buffer gate are two- juncti on superconducting quantum 
interference devices (SQUIDs) . 

16. The snpprroncinrt i ng memory cell as claimed in claim 
15, wherein said write gate, said first buffer gate, and 
said second buffer gate are symmetric SQUIDs ; and wherein 
said first read gate and said first write gate are 
asymmetric SQUIDs. 

17. The gnpprrondnr.ti ng memory cell as claimed in claim 
10, wherein said memory cell is included in a row of 
memory cells threaded by said write line, said first read 
line, and said second read line; and wherein said memory 
cell is included in a column of memory cells threaded by 
said data line, said first sense line, and said second 
sense line. 
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18. The Riipprrnnfinr.ti ng memory cell as claimed in claim 
17, wherein said write line is connected in series with 
the control mrrpnt path of said write gate, said first 
read line is connected in series with the gated current 
path of said first read gate, said second read line is 
connected in series with the gated nirrpnt-. path of said 
second read gate, said data line is connected in series 
with the control nirrpnr. path of said write gate, said 
first sense line is connected in series with the gated 
nirrpni-. path of said first buffer gate, and said second 
sense line is connected in series with the gated rnrrpnt 
path of said second buffer gate. 

19. The snpprrnndnrting memory cell as claimed in claim 
10, wherein said cell includes no Josephson gates other 
than said write gate, said first read gate, said second 
read gate, said first buffer gate, and said second buffer 
gate. 
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